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ABSTRACT: 



PROBLEM TO BE SOLVED: To provide a display device capable of displaying satisfactory 
images in which dither noise is reduced. SOLUTION: In this display device, values of dither 
coefficients, which are generated by being made to correspond to respective positions in a pixel 
group, are changed depending on the case where the luminance level of an image which is 
expressed by pixel data is luminance lower than prescribed luminance and on the case where the 
luminance level is included within prescribed middle luminance. 
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b'-y hJiS^cT-t lOtftS. -t%t>*>. 08t^-B 

RlEttiT-^GD^ifLtf . 1 7 * -/WFKHISIrttisn 
T4jB5ftS3K?fg*JJc«(4^i < 1 0HTk 5rl> . H 

19(a) mm 9(b) t*t-^lgil7 t-77h 
iz i. tUt£ . |fttt-fe;P & "M*Tft«-fe/WRJB"*> ^ " jS*TJfc 

-9"7"7 ^ -;H« S F 1 ^-^r U -b -y bffgRc^^T"?) 

[0 0 28] {MoT, 08(C*3ft£«*K»T--*G 



(7) ^2 003-15588 (P2003-15588A) 



D*fflV^T09(a)XJ±H9(b)fc^lBeB»7*- 

>v v nxmfr ^ h 8 fpcomjitim ztix^i-y-yy 
)v y \zxmmmgm&ztih t xcommr^u 

izx^ti&y-yy a -)VY&x<r>WtmfiM i ct 
a ux ±& t # sa^ttitwit ft a &3t£ » o 

-f — /b FSF l-^SF 1 2 tfcC vC§Sfc£*LfcSBSife€ 
S^SwSlfct JE t TOM § til . 
[0 0 2 9] o^O, tffiR7^-^mfcHi09(a)fc 
^■tH l H«U)7 -y b fc£cK S«'»ft£ix 
S»T\ ^«r B l 08^-n^ 1 3310«B«Wr 

[0 : 2 : 5 : 8 : 18 : 29 : 46 : 68 : 96 : 131 : 174 : 225 : 2 
55] 

5. 

[0 0 3 0] ffi»7^-/bbl§fc(409(b)£^ 

[0 : 1 : 3 : 7 : 13 : 23 : 37 : 56 : 81 : 112 : 151 : 198 : 2 
55] 

[00 3 1 ] -f-i-fot), ^7"7 -f Ht"MS^§ 
^MraMVHcM^I. 2«H<?5 1 3fflffl6ffl*y A - 
^K(7W AJttfc^tStHiftSfLatOTfc-S. 011 

a. m i s*i»7t-7 •/ b iz&j< mmzrnm itz 
miztiift, 1 3wm&*?<7)%mmt . mmmm 
yt~~?<y hizM-KmmimmitzmAzmi i 3Fg 

if#*WfimKi:£fSt-0T'J>S„ ft.. HI ltfc 
v^T, ~?-r'L_Ti4, Sllfflt7^7 7M;io" 
v-y>(i, $2«ll7t-7. 7 M: 

b (7b-A) 0#^7-f- 

m.) t . -^mmx-mmziiz, 1 3mm 

[0032] ^g§, 01 1 i,z^tm^iz$mi-& 
%WMimimz£^zmiztiz> a hi 2(4. c\co%m 

3 3 c?) I*)g|5ffi)3< HT'fe So Hi 2 fc^rti 5 iz , 
^F§iraWI0ff§3 3i±, IiKWl»3 3 0 . & 



[0033] ffiMteWI0f£3 3011 tH\ ±tEH 
1 T-?$£&!m3 2 ^{S^tTC < SSSIM* 
T-^PDh^M^^. H13^H^PDP1 
0<7)B*G(j,k), G(j,k-1), G(j-l,k-l). G(j-1, 
k) , &tf G (j-i, k+1) lzttmLimmr-?*WL *) 
-irt-T. BG(j,k-l), G(j-l,k+lh G(j-1, 
k) , &t>'G (j-1 , k-1) IzWfc UcB«T-^Tf4 
h*.y b(i£We^)|5l±?-S^#ftJaS:L/it«l-. B 
SG(j,k) HMJC L£B«t - ? «±ffi 7 b* >y b {zKm 

mm3 5otzmrr&. iimmmmm 

Ciot. I*G(j,k) fc*f JS UcB«t- 9 ^ffiffS 

£##±f Ejaaa^# * ^mjs l *ib«t- ? t i o t 

CO b >y b ftj&t 7 b -y b X'fo o T t . 8 b -y b t ^3r« 

[0 0 34] 014(4, T^if^aEIKS 5 OOflSflfll 
S^StltftS. r-ff«®EIK3 5 0(±, »««Effl 
WK3 5L b^^73 5 3. SS 1 r^f If V b U ^ 
X0S&3 54, ffi2r^'vbU^XH]ff#3 5 5. 3Dff 
H3 5 6. &V±fib"-y bftiiJ0F£3 5 7*^fflfigS)h. 
»KiEfflWSiJ0K3 5 1(4. 9ff, 7b'.yb^±IE 

mmmmmr-^ED^zx^xm^tim^K 

I±tt4W0iHrt(Wliir 8"~''8 8") tcfcS , XiiFJfS 

cnmmuvKivmur 8 8" ± o tK^^wsw 

«HrtK*a^5 fcWJLfc*^ WSt5HWS'J@lf#3 
5 1 Ji. iil/^" 1 "cOS^iJSiJff #B L £-bl^ ^ 

3 5 3(C«m-», -2k II»MIf7-^ED 

5 1 (4, i&a^/b" 0 "(^HSiJi^B L 9 

[0035] mi7 ; >- , f'-?by^x0g§3 54sy"m2 

r < IT-? h U ^ XHIK 3 5 5 (4. 015 <7)±StT 
H^fLT^SPDP 1 0«4fi : x4MB«ffttt. 

wmmficomm&mzm&^x . " o 7 - * hue 

«3t*^«f^f«et«„ ZLX, ZCD% 

£.Lt:f : 4-rm&«&. iMmwMwz&vhzmm 
^ 5 y b v ^ ^ 3 5 3 1 i*aji-5 . 

Hf'vbU^X0f§3 5 5f45Wc"0"-"7"3r!»TVlf 

«iS[^^^-s*i:i4R-»ft^^t^, 4^x4 

[0036] 016(4. mirVifVbU77.[llS&3 5 

4 »trr st ^ ?i&mcommumzm-&m <o 

*S^r -r if? b U 7 fcptSTii S . 0 1 
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(4, «0|?1 7 -*-/H<fc:i5Vvni, PDPlO^t? 
(4K-3)fffciJft6m(4L-3)5lJ, K4L-2) 
M, £(4L-1)#L St/m4L?iJtM^lS*#^CC 

"7", "2", "7", "2" 

[00 37]^, ±iSK(4, 1 ~~-n/i±X'<7)&mkTfc 

±ieu4, i-m/4S-r-»i^aT*s„ 

H 1 7 >r h' £ & v , m 1 r -f h U ? 7. 0S& 3 
5 4(4, PDP 1 0<A8&(4K-2)fTfcfcl«ffi(4L 
-3)?iJ, S&(4L-2)BI, |S(4L-l)flL Stft&4 

"0". "5". "0". "5" 

[0 0 38] X, ^ »m 17 -f-^Kd&Wt, IS It 
4'f'?hV9xm&3 54(4, PDP10com(4K- 

1) fftii(t6gf(4L-3)W. SS(4L-2)#L Sf(4 

l- i avss4 L?ijt«^-i>]i«o#^t^jtB§ 

"3", "6", "3\ "6" 
&&T^1ffiMfl£-ff>o 
[0039] Ht, i«ogfi7-f-^h*tii^T, mi 

TVT'-?hy?70££3 54(4, PDP 1 00^4 Kff 
(Cfc(tSm(4L-3)M, SS(4L-2)*L m(4L- 

T, 

"4", "1", "4", "1" 

[0040] <Jc<J0f|2 7 -r KT14, $ 1 T4 f-'v b 
y^^Hll3 5 4tt, PDP 1 0(7511(4 K-3)frK*J 
Jt4»(4L-3)M, S5(4L-2)50, g(4L-l) 
M, &tfgS4L^J^tSB*o#*(3tt&3tfT. * 

"1", "4", " 1", "4" 

[0 04 1 ] X, ^«S2 7 f-^KCl&VvC, IS It 
-ff-'VhU ?70£#3 5 4(4, PDP 1 0C0K4K- 

2) ffti3(tSm(4L-3)5ll. S(4L-2)?iJ, 8(4 

l- i m/®4 L^ij(ca-ri>if««#^(c^tes 

"6", "3\ "6", "3" 

[0 04 2] X, Zcr>m27 4 —JUFiZtSUX , IS It 
i"fVby?70S3 5 4(4, PDP10«i(4K- 
Dffti5(tl>m(4L-3)M, I(4L-2)?L 8(4 
L- 1 &^'i?4 L^tdg-t&Ii*tf>#*fc:*tJ&3 
*T, 

"5", "0", "5", "0" 



[0043] Hfc, Z^M27 4 ~)VY^Zh\^X ^ HI 
f-ffvh U 770££3 54(4, P D P 1 0 C0W>4 Kfx 
tfcltSSS(4L-3)?!L SS(4L-2)?iJ, g(4L- 
1>#L M>1£4LM(cMt-£MS^#*«G£€ 
T, ^ 

"2\ "7", "2", "7" 

[0 044] WM37 4~)VYXU. glf^fvh 
'J 770^3 5 4(4, ±fE82 7 4 -/H^tMLtf 
^WitN-^r^^a&^-r^o rLT, 84 
7^-^FT14, HI f^fVh'J 770J§3 54(4, 

±iem i7^-/p kt«l^t 4 -fom. t m-n? 4 
tit^Mt^ . m 1 r> -tfv t- y 7 7 @&& 3 5 4 

(4, JrlLtjiDlIl 7 -f -/l-K-m4 7 4 -JVYX'0) 
-»^T -f ^&?S£iM££II 1 6 fc^SfiS J: 3 

[004 5] iflfcftU m2T<tT?hV 770f£3 
5 5(4, SI 7C^M»^fVf7f^Xf- 
7'7K^ X , 4ffx 4MB»Pft^#BXtiW=*riE 
Sii7tTVifffi!iScH&£L/0^. 01 7£ipZtl&£ 
&2T4-fWJ?m&3 5 5(4, ftfiJtf>Sfl 
PDP 1 0<7)m(4K-3)fi : (C 
ii(tSgS(4L-3)#L m(4L-2)?iJ, m(4L-l) 
?|J, &tf£4Lfl(CJK^4BS»*tdWG;&1*X, *7 
"7", "2", "7", "2" 

[0046] X, ZCOmi 7 -i-frVlZte^X, %2t 
^f71'J 770SS3 5 5(4, P D P 1 0(7)8(4 K- 
2)fftCfc(tl»m(4L-3)?iJ, m(4L-2)?[J, 8(4 

l- n^rj, mfw.4 Lmzm-tmm&^znmit 

"0", "5", "0", "5" 

[0047] X, Z<r>W,l 7 l-JVYfch^X, W,2t 
-f-fVby 770S&3 5 5(4, PDP10«m(4K- 
l)fi : tio(t.g.m(4L-3)^, m(4L-2)W, SS(4 
L- DM, St f m4 L?iJtMt-§B««#^(^JES 
itX. 

"3\ "6", "3", "6" 

[0048] Ht, ^<50mi rM-ZH^iaWC, ^2 
fVf7b U770K3 5 5(4, PDP10»S4Kff 
^(t^m(4L-3)M, S(4L-2)?L m(4L- 

im. msm 4 l ^ izmt & mm^ * t w jc $ * 
t, ^« 

"4\ "1", "4", "1" 

[0049] ^H27^-/kK^fcV^T(4, S2fV 
Hf-7b'J 7705^3 5 5(4, PDP 1 0«$(4K-3) 
fi : tfc(«m(4L-3)M, SI(4L-2)M, K4L 
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- dm, %.tsm4 Lmzm-tmmco&xizitvfcmt 

T, 

"5". "0". "5", "0" 
- ! "-h + £ ci - 
[0 0 5 0]X, icO»2 7^-^HfcfcV^, S2f 
-f if'V bU ^^0^3 5 514, PDP10«I(4K- 
2)?r£fcH-&3E(4L-3)#L l^(4L-2)M, H(4 

l- i )m. &^m4 Lmzm~fmmo&« iznmz 

"2", "7", "2\ "7" 

[00 5 1 ] X, £e»Dl52:7 4-rt'Kfc:tsivC, S52r 
^ -tf'V bU ^^0^3 5 5(4, PDP10«^(4K- 
Dmzm 6Sf(4 L-3)M. H(4L-2)M. gf(4 
L- 1 )M. B.VJI4 L5iJ(:JS-tSB^co#«t*fjeS 
■tfT, 

"1". "4". "1". "4" 

[0 0 5 2] St, L\(7)W>2 7 l-il b'«i^T. S§2 
f -ff"?MJ^^EI»3 5 5(4, PDP10<0®4K?t 
(C£(t£il(4L-3)M, »(4L-2)J|, f(4L- 

"6", "3", "6", "3" 

[00 53] W)%3? J-JVV&L H2r^f-'Vb 
y^X@ff#3 5 5(4, PDP10^(4K-3)m:fc 
tt4£(4L-3)M, gl(4L-2)M, SK4L-1) 
M, ^'l?4LMfc*tl>H*^#*t*tJfc£-ltT, * 

>5f 

"1", "4", "1", "4" 
££T^'«&f!4rf§ 0 

[0 0 54] X, <rc7)IS3 7-e-^K(^^T, S52r 
-f-tf-?by^XHIE3 5 5(4, PDP10^m(4K- 
2)trt4itt6»(4L-3)W, Sf£(4L-2)M, »(4 

l- i )m. &v®4 L^ij(cM^sB«co#«(c>pfje$ 

-ec, 

"6", "3", "6", "3" 

[0 0 5 5] X, ^c7)SS3 7-f-^K(^^T, S52r 
^HfVby^^ElK3 5 5(4. PDP10«f(4K- 
Dfrfc:i3ft&S&(4L-3)*!L Jg(4L-2)M, &(4 
L- 1 )M. aVm4 LMt*t6H«^#^£*«B£ 
*T, 

"5", "0", "5". "0" 

[00 56] Ht, 4 ~}VYfci5\^X . % 

2r^- 1 f'Vby^XlIIg§3 5 5(4. PDP10OS4K 
fft£tf&Jfl(4L-3)M, ®(4L-2)M. S(4L 

- 1 )M. 2fctfH4 LMtJR-ri»B*<7)#^^j[ES-yr 



"2". "7". "2". "7" 

[0 0 57] & Wig 4 7^-/1-^X14, S2f -fif^b 
y^X@S&3 5 5(4. PDP1 0O&(4K-3)ff£i3 
lt^(4L-3)M. I(4L-2)M> »4L-1) 

M, M^4LMt«t-|«w#^MJE§er. * 

"3". "6". "3", "6" 

[0 0 58] X. ^tom4 7^-;bb'(cfeUT, g?2f 

^■?bV?xm%3 5 5(4, PDP10OH(4K- 
2)frttJ(tSH(4L-3)?iL ®(4L-2)M, SS(4 
L- DM. &tf£4 LMt=JB^&B*^#*fc:*fJE3 

-tt-r. 

"4". "1". "4". "1" 

[0 0 59] X. C\<DWi47 4-}Vnz&UX, S2f 
^-tf'Vby ?XM3 5 5(4, PDP10OH(4K- 
DfrfctJltSSSU L-3)M, f&(4L-2)fl|, f&(4 
L- 1)M, &tf»4 L?iJt«-f-5if»^#«(C^jE§ 

"7". "2", "7", "2" 
£Sr 4 

[0 060] SEtC, M)>£|g4 7 4 -/I/bfcfcWt , I? 
2r^Vb'J:?.X0g&3 5 5(4, PDP10WH4K 
fffciittSSS(4L-3)J!|, S?(4L-2)M, S(4L 
-DM, Atf£4L^£Mt£M*^#*fcttJS3-tf- 
T, 

"0". "5", "0", "5" 

[0 06 1 ] »2r^lTvhy^XE»3 5 5(4. ±a 
Lfc*n# & 17^-;P S54 7 b'T"»-a«T 
4lfffil80££I&f££0 1 7t^§^5 i 3 tUDSU* 
fftS. -bl^?3 5 3(4, «SiEfflffi3«3 5 1*> 

^.ttfe^^^ffKiEfflws'jff^B Ltmmvw i 

$>£*S^«4. mirV-fvby 9x®m 5 4*iM#i 
Lfcr4l^£Jlflt*S3 5 6£^1-S. -7f. ±IE 

nwmmmB i,mmvK,v o 

(4. -feW? 3 5 3(4. S2T>-f'-?by?X«3 5 
5 tfmiL-fcrf 4 -f\m* m%%k 3 5 6 fc&t&tl . ■t 
*rb^353(4. il£&8fc$aiSM»T-*E 
D tc J- T^^fLlillUSK/^'luMi Lfc^D £ WJSiE 
BBrtt^*iS«^-t«01 6, WJfikom&MiM 
i 7(=^-^t^-»££M#5 3 5 efcffl&r&n 

[0062] 5 6(4, ±Ml*.V'7-?3 5 3frio 

-^EDfcJOW-*. SM3 5 6(4, 
T>-f'S««T-^ fc LT±fih"v btt*Eff§3 5 7 
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tz{mt&> ±ftt"-yl-ffciM3 5 7{4. i*6f^ 
if JdSHSt 9 tpfr t>±& 4 h* -y b ^ £»tfj L , ; ft. 

t 0 0 6 3 ] tJ.±^P< . t - -f ?P10^3 5 0^(3. 
P D P 1 0 fcfc ft £ 4 ?f x 4 fllBUff £ 1 OCD^J£ft 
fcLT^TrVif^PI^ffa idKUTV^. OS 
0 . 4 x 4 MBSffl*l<0 1 6 ffi|coBfR#* CcWJE L£ 
IMMte»JIiB«T-^ED#^^Tfi3h">y ft. 3 
f-y NT^£ft£>"O"~"7"£i>7Mif$$t£01 6X 
(40 1 7 {^§ft.S =fc o izm 0 ilTTJP^-r^ 

mmmr - ? e d * « 3 t* -y h k , 3 t* >y b t- 
n§fti>"o"-" ^mmtm-fi t . 

1 ) r -f if «sr 7 "^'jns:$ft^if«^'(tTfij:tw 

2 ) t> if ffiic" 6 "st/"' 7 "tmmiifzmmmjc 

3 ) t -f if mr 5 "~" 7 " tfjng 3 ft* mmxtii ±(f 

4 ) if ffilft" 4 7 " i» $ ftfcB^mttf 

5 ) r -f if 3 7 " a^n* § ftfcB JS-dfr±(f 

6 ) r -f if ffisr 2 7 " mm § ft£B*T'fl?±if 

7 ) t4 if ffiSfc" 1 7 " A« § ft£B*Tffi±(f 

8) £-CflB*mBf#£t3:Vt»£ 

8-?^ff±tf m^v^ft* 1 ^'®^ i) . 
[ 0 0 6 4 3 * lt , #^i>w±{f^*>##\ nmm 

5 6 ^ Efctj Sftfcr * fMH*^- ? *^±©4 tr 
>y HcRB^ftlxrfct&l., fl^T, 4ffx4MBS 

p£ 1 mm^m&t Lxmsbtz^, ±Mf^t\m. 

B*r - * 4w±fi 4 h" -y h i -5 xm § ft 6 «® b L 
±fib"-y bffiffi0K3 5 7 \ZknX%htitz%Wm 
HiSffi*S»S»*ii8fg. -t&fc^ 7h"-yh 
[ 0 0 6 5 ] Z\Z\X, ffML^J: 3 ^miX'it. 0 

9(a) i wmmy t-7.yh tiox nx» 
t . 0 9 ( b ) iz^-tm 2 mmm? *--?~vh 
mmb*. 174 -)v m^mzw <o mz-xmmth 
z b \z i y) , ?s^_h(cfe s |gi3&&b & fai^-rc u 

*££»N-^< . 02 t^"S? 1 f-^ti0I3 2 
tiotlO h*«y bO»SlfflSB»T-^ P D BL £ 9 b* 

m, m i r-^siEHf 3 2 i±, mm 1 * 



-)t, M^4%tir^HoT«s^^*^Bff ^aa m 
mm& a* § ft^^tti ^tt, -fv if"Mii0U& 3 

5 0 tA* §ftl)faMj£WaBSr-^ E D^fBi. 
n^HH'fttMt^^t^S. fylRif 6 3 3" 
&Ht-»JSM»BSr-^ P D BL ^ffi^§ft^*l^. m 

iT-?mmm2^ zti*. mm? 4 ~>i<vmz 
itmeiz^i-m^mmmzm^^x" 2 a 8-%mm 

«If^PD B [;M«„o», 2fit"Ht- 

t" 0 1 1 1 1 1 0 0 o"ts:h 9 t"-y h(7m^mmmr 
-?PDvizm&tL&<n~c$>&. z?m, frfrmm 
mmmT-? p d h ti^s»n§ra-r t ,"011 

1 1 1 0 0 0"(7)±e7b".y bT"^$ft§"0 11111 

0 " ^ s 7 f -y b mmwMmmmr - ?ed t>m h 

til. -Ifttil 0«T"S-rt"6 2"T"fel> o x. mi 

r-^mmm 2(±, «7 < -;i^h'H#ti±±iE" 6 

3 3"4^ «aiISB«-f - ^ P D B L ^ . H 7 (C^^P 
#3eMtttt*-^vT"2 6 5"=S:l>«a^B«T-^ 
PD„C» 5 o«, 2fflT*^t"l 0000 1 
0 0 l"«9h' 7 f^»«^B«T-^PD H t^ 

D H fclIMte»I&Stt-t , "100001001" £0 
±fi7t">y VXm$tl&"l 0 000 1 0"&!>7t">yh 

mm?mtb"6 6"xh&> i-^t, mis^tiu 

< , Sf 1 a^gf 3 7 ^ -A- HlSf t(±4 X 4 ?[JB*^C0 
#B*t^JtSUT" 6 2"tcMJ5EU^fM^ft£WIB?lT 
-^ED, —U* W,2MfW.Ay 4-)VYmz\±"6 6" 

[znmLtz'^mwmmikT- 9md^4 nm\»\ 

H ^^IM^ra»IB«r- ^ E D fc , m 2 Rl/m 7 

4 ->i mmm&MmmmT-? e d t wiatii" 

-;L- K^TCii^T, 4Itx4 MB»ff«#B«tM 

KLfcf ^ ^fimcom^hittim-b^iT 4 w 
-yim^x^'4 -mmzmfct hb„ t4 j ?ja7:% 

&.0&tl&-eX <l» i CZ X\ ±f B^j- 7 -fe -y b i" 4 " £ 
#tfLT. @16K^-f*n<. 27^-^Kttt4fix 

4 mmmmn&mmizttmLtzT 4 ^mmm® 0 # 
hiT4^^~y^m^xT4^mmmmti^o 
{zLtz<7)X'hh . ^wn. si»^37.f-^mc 

(4" 6 2 " . « 2 MA'S 4 7 Bf t (4" 6 6 " t =5: h 

4frX4^«iEilBf-^ED|;, 016 
Kj$c$U% f 4 J fqm&im$h b , 0 1 8 (C^*Di 
f^fttlif-^ (Tffi3 b"-y hT«§ft§fI{4fl] 

o^T)^#Jbfti» 5 i-sk, ml-S4 7^-/^^'r H ^ 

T-^b#^^^»^|I(^ i 0 , 4ff X 4?lJH«S^ 1 
ft. V ^«9> 6 r> if'7 x xcoiSV MW&rtf&Z ft S <> 
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[0 0 6 6] kZ6£i\ mtbTWffim. &&W4»)T 

mLz%^titzmmmmmT~9 p d„ t ^^-t -y 

Ml±0(;i§. f ->T, 4ffx4^<7)|£||teM]l 

bst-^ e Dcofiii^T^iara^wo t n—t %i . 

£ftft0 1 6 (^-f £^ t a ^m&W&th k , ta 

[00 67] $U(4\ ffifeTfiSS^^r' 1 5"%m 
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